[Decrease in the electrogenic contribution of Na,K-ATPase and resting membrane potential as a possible mechanism of calcium ion accumulation in filaments of the rat musculus soleus subjected to the short-term gravity unloading].
After three days of hind limb unloading, the depolarization of muscle fibers from -71.0 +/- 0.5 mV to -66.8 +/- 0.7 mV as well as a decrease in muscle excitability and a trend to fatigue acceleration were observed. After hind limb unloading, the electrogenic contribution of the ouabain-sensitive alpha2 isoform of Na,K-ATPase, tested as depolarization due to the administration of 1 microM ouabain, decreased from 6.2 +/- 0.6 to 0.5 +/- 0.8 mV. The contribution of the ouabain-resistant alpha1 isoform, estimated as additional depolarization after the administration of 500 microM ouabain, decreased from 4.6 +/- 0.6 to 2.6 +/- 0.6 mV. After hind limb unloading, the fluorescence intensity of single muscle fibers loaded with Fluo-4-AM increased more than four times, indicating an increase in intracellular Ca2+ concentration. The effect was prevented by local delivery of nifedipine, which blocks L-type Ca2+ channels. These data suggest the existence of a selective mechanism of suppression of the alpha2-pump electrogenic contribution, which led to the depolarization of soleus muscle fibers after 3 days of hind limb unloading. The depolarization in turn may activate L-type Ca2+ channels, resulting in intracellular Ca2+ accumulation.